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本文首先以卤素灯为光源，利用 HR-2000 微型光纤光谱仪对 2NO  样品气
体进行测量，并用 DOAS 及 小二乘法反演出 2NO 的浓度，测得的浓度与用其







数据进行分析，采用 DOAS 法处理反演出这两个地区上空 2NO 含量及其变化，
其日变化与当地环境监测站用常规法测量的 2NO 浓度的变化基本一致，并且对
比了不同城市以及同一城市不同地点以及不同时刻 2NO 污染的程度。 



















的浓度，并且具有快速，简单，成本低等优点。     
 

















The Differential Optical Absorption Spectroscopy （DOAS）technique is a new 
method of retrieving gases concentration in atmosphere for different sort gas 
molecule having dissimilar differential absorption speciality in different wave bands 
when light transmits through atmosphere. It has been become one of the best 
methods studying on atmosphere pollution mode and atmospheric pollution 
monitoring gradually. As a newly developed atmosphere quality monitoring 
technology, DOAS has been boomed for its advantages in recent years. Both 
artificial light and sun can be used as light source in DOAS technique. 
In this paper, a halogen lamp as light source, 2NO  sample gas has been 
measured with a HR-2000 spectrometer. The concentration of 2NO  can be gained 
by fitting differential absorption spectra with standard differential absorption 
cross-section using the Least-square method. It is showed that our equipments and 
DOAS method can realize the untouched measure and obtain exact result primely. 
We find that when the light intensity of halogen lamp changes there is little 
influence on the retrieved concentration. And it is proved that the change of light 
intensity of sun has little influence on the pollution gas concentration in atmosphere. 
In conclusion, sun as a light source, the differential Optical Absorption Spectroscopy 
technique can be used sun as a light source.  
Next, the sun spectrum at Xiamen and Shenzhen is detected using a HR2000 
spectrometer and a vertical incidence regulator. The solar spectra measured at the 
summit of Daiyun mountain in FUJIAN province ( height above sea level: 1856m ) 
is taken as reference spectra. The solar spectra measured on the ground at Xiamen 
and Shenzhen has been analyzed. The 2NO  column density and its change trend 
can be obtained by using DOAS technique, and the change is consistent with the 
data of local circumstance monitoring station which is measured by conventional 















different sites at the same city and different time of day has also been contrasted. It 
is proved that this method can be used to detect the atmospheric pollution above 
cities as an effective means for optic sensing of deleterious. 
We have designed a DOAS data processing software using sun as a light source to 
process a mass of experiment data. The test results for NO2 show that the software 
meets the accuracy requirement of numerical calculation.   
A carry-home HR-2000 spectrometer only 570g cooperated with a nootbook 
PC is adopted to measure spectrum and a DOAS software is designed independently 
to process data. These all showed the maneuverability of this means is very good 
and can measure the concentration of pollution gas at different sites and different 
time of day. To sum up, the means we adopt has the advantages of rapid, simple and 
low cost. 
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